Fluorescent in situ hybridisation (FISH) is a powerful tool for the evaluation of chromosomal alterations in formalin fixed paraffin wax embedded sections of colorectal cancer. However, initial experiments using a two-step detection system for digoxigenin labelled chromosome specific centromeric probes resulted in a complete lack ofhybridisation signal from a number of colorectal tumour sections. This was due to high levels of background autofluorescence observed in this tissue, which masked any relatively weak hybridisations present. To overcome this problem, a biotinylated tyramide mediated amplification system was incorporated into the FISH detection protocol. This involves the use of horseradish peroxidase to activate the biotinylated tyramide, resulting in the deposition of a large number of biotin molecules at the site of bound peroxidase, which corresponds directly to the location of hybridised probe. 
is a powerful tool for the evaluation of chromosomal alterations in formalin fixed paraffin wax embedded sections of colorectal cancer. However, initial experiments using a two-step detection system for digoxigenin labelled chromosome specific centromeric probes resulted in a complete lack ofhybridisation signal from a number of colorectal tumour sections. This was due to high levels of background autofluorescence observed in this tissue, which masked any relatively weak hybridisations present. To overcome this problem, a biotinylated tyramide mediated amplification system was incorporated into the FISH detection protocol. This involves the use of horseradish peroxidase to activate the biotinylated tyramide, resulting in the deposition of a large number of biotin molecules at the site of bound peroxidase, which corresponds directly to the location of hybridised probe. Although methods such as microsatellite analysis and Southern blotting can be used to study genetic imbalances, these techniques do not preserve cellular architecture and samples contain a significant level of contamination by non-tumour tissue. In addition, they cannot pinpoint genetic changes to a particular cell or group of cells within a tumour. One technique that can overcome these problems is fluorescent in situ hybridisation (FISH).5 FISH has increased in importance over the past decade as a versatile and powerful method for detecting DNA target sequences in cells from a wide variety of sources, including formalin fixed paraffin wax embedded tumour samples. A variety of probes has been used for FISH, ranging from those that recognise centromeric regions of specific chromosomes to those that can identify single copy genes.
However, problems encountered using FISH include weak hybridisation signals in formalin fixed paraffin wax embedded material as well as the masking of hybridisation signal by autofluorescence of certain tissue types including adrenal, brain, and colon tissue,6 which may also be due in part to the effects of formalin fixation. 7 Recently considerable progress has been made in developing new probe detection systems that can increase significantly the sensitivity of FISH, thus potentially overcoming these limitations. Of particular interest is the use of biotin labelled phenols, such as biotinylated tyramide, to amplify signals obtained in immunoassays.8 Further work9 10 demonstrated the applicability of this amplification procedure to a variety of immunodevelopment methods including western blotting and ELISA (enzyme linked immunosorbent assay). Since then, this technique has also been used in immunohistochemical investigations,11 and more recently '2 13 in in situ hybridisation.
We have successfully extended the tyramide technology to interphase cytogenetics of archival paraffin wax embedded colon tumours to overcome the problems of autofluorescence and weak signals, encountered when using conventional FISH development protocols.
Materials and methods

TISSUE SAMPLES
Samples of colon tumour were obtained from resected specimens submitted to the department of pathology, University of Aberdeen, for diagnostic purposes. Tissue samples had been fixed in 10% neutral buffered formalin for 24 hours at room temperature, routinely processed to paraffin wax and stored for up to six years at room temperature.
TISSUE PREPARATION
Sections 5 gim thick were cut onto APES coated glass slides, and heated to 65°C for up to 18 hours. The sections were then dewaxed by three successive 10 minute washes in xylene, followed by two, five minute washes in methanol. After air drying, the tissue sections were digested with 4 mg/ml porcine stomach mucosal pepsin (-3100 only occurs in close proximity to the site of formation, which prevents the signal becoming diffuse. The final stage in the procedure utilises the strong affinity between biotin and avidin (conjugated to a reporter molecule), leading to enhanced levels of reporter molecule being bound at sites of interest. This amplification was incorporated into a FISH development protocol for paraffin wax embedded colorectal samples using centromeric probes specific for chromosomes 3, 9, and 18. As can be seen in fig la, this resulted in strong hybridisation signals throughout the tumour section, without apparent loss of resolution. In addition, no FITC signals were observed in negative control sections, ruling out the possibility of non-specific false positive results. This study demonstrates that by applying a relatively simple amplification system when developing FISH experiments, it is possible to obtain easily identifiable hybridisation signals from previously problematic tissue.
